INTRODUCTION
============

Depression is correlated with urological symptoms as well as quality of life. Several studies have illustrated that lower urinary tract symptoms (LUTS) are related to depression \[[@B1]-[@B3]\]. Several studies have also shown that a significant correlation exists between incontinence, nocturia, and depression \[[@B4]-[@B8]\]. A recent study showed that overactive bladder (OAB) symptoms can also aggravate anxiety and depressive symptoms \[[@B9]-[@B12]\]. However, there has been little study of which specific urinary symptoms are more likely to be associated with depression among the various voiding and storage symptoms.

Previously, we reported an association of depression with LUTS in a Korean population-based study \[[@B13]\]. The aim of this study was to evaluate which specific urinary symptoms are more likely to be associated with depression in the Korean population.

MATERIALS AND METHODS
=====================

1. Subjects
-----------

The data for this study were derived from the Korean Longitudinal Study on Health and Aging (KLoSHA). The detailed procedure was described in a prior article \[[@B13]\]. Among 992 participants, 392 men completed urological and psychiatric evaluations and did not meet the following exclusion criteria: prostate-specific antigen (PSA) level ≥ 10 ng/mL, pyuria, prostate cancer, and history of prostate surgery. All subjects were fully informed of the study protocol and provided written informed consent. The study protocol was approved by the Institutional Review Board of Seoul National University Bundang Hospital (SNUBH).

2. Assessments
--------------

Within 2 weeks of the initial contact, an extensive interview was administered to each subject. The Korean version of the International Prostate Symptom Score (IPSS) was administered to male respondents to evaluate urinary symptoms.

The IPSS consists of a total of seven questions that deal with voiding symptoms (incomplete emptying, intermittency, weak stream, and straining to void) and storage symptoms (frequency, urgency, and nocturia). The IPSS voiding subscore was the sum of question 1 (incomplete emptying), question 3 (intermittency), question 5 (weak stream), and question 6 (straining to void). The IPSS storage subscore was the sum of question 2 (frequency), question 4 (urgency), and question 7 (nocturia). Subjects with an IPSS subscore of more than 3 points were considered to have a high IPSS subscore.

Prostate volumes were calculated by using transrectal ultrasonography, and serum prostate-specific antigen levels were determined by using an immunoradioassay. All assessments were performed at SNUBH, which is located in Seongnam.

All respondents were administered the Korean version of the Mini International Neuropsychiatric Interview to diagnose depression. To evaluate depression, researchers used questionnaires, including the revised Korean version of the Geriatric Depression Scale, the Korean version of the Center for Epidemiologic Studies Depression Scale, and the 17-item Hamilton Depression Rating Scale. Depression diagnoses were made by a panel of 4 neuropsychiatrists according to the DSM-IV on the basis of the data collected through the questionnaires.

The subjects were divided into two groups according to the presence of depression: the depression group and the euthymic group, who did not have depression. The total IPSS, IPSS voiding subscore, IPSS storage subscore, and scores on each question were compared between the subjects with depression (depression group) and those without depression (euthymic group) and the relationship between depression and LUTS severity was assessed.

3. Statistical analysis
-----------------------

We compared the clinical variables between the subjects with depression (depression group) and those without depression (euthymic group) by using Student t-tests. Chi-square analysis was used for categorical variables, and variables in the univariate analysis with p\<0.05 were included in the multivariate analysis. Multiple logistic regression analyses were conducted to estimate the odds ratio with a 95% confidence interval for high IPSS subscore and presence of depression. Statistical analyses were conducted by using SPSS ver. 17.0 (SPSS Inc., Chicago, IL, USA), and p-values of \<0.05 were considered significant.

RESULTS
=======

The mean age of the subjects was 75 years, and 6.4% of the subjects were diagnosed as having major depressive disorders. There were no statistically significant differences in prostate volume, serum PSA level, or the prevalence of comorbidities such as diabetes or hypertension between the depression group and the euthymic group. The detailed characteristics of the study subjects are described in the previous publication \[[@B13]\].

The depression group showed higher total IPSSs than did the euthymic group (16.1±9.9 vs. 11.6±8.6, p=0.01). The IPSS voiding subscore and the IPSS storage subscore were also higher in the depression group ([Table 1](#T1){ref-type="table"}). Among the 7 questions on the IPSS questionnaire, IPSS subscores for question 1 (incomplete emptying), question 3 (intermittency), question 4 (urgency), and question 6 (straining to void) were higher in the depression group than in the euthymic group ([Fig. 1](#F1){ref-type="fig"}).

Chi-square tests showed that high scores on IPSS questions 1, 3, 4, and 6 were associated with depression, but the multivariate analysis identified only a high score on IPSS question 4 (urgency) as a significant prognostic factor for depression. Subjects who had a high urgency IPSS had a 1.33 increased odds of having major depressive disorders compared with those with low or no urgency symptoms (p=0.01) ([Table 2](#T2){ref-type="table"}).

DISCUSSION
==========

Depressive disorders are a very common group of diseases, with an overall prevalence of 2% to 17.1% \[[@B14]-[@B16]\]. Depression can have a severe impact on overall health and plays an important role in the pathogenesis of many chronic diseases, such as chronic obstructive pulmonary disease, inflammatory bowel disease, arthritis, asthma, diabetes, and congestive heart failure \[[@B17]-[@B25]\]. This relationship also exists between depression and many urological symptoms, such as urinary incontinence and other LUTS.

The relationship of LUTS and depression has been reported in several studies. Wong et al. \[[@B26]\] showed a significant association between moderate-to-severe LUTS and clinically relevant depressive disorders in a large study that included 1980 men aged 65 to 92 years. Rom et al. \[[@B1]\] investigated LUTS and depression in a homogeneous cohort of 673 healthy men and reported a significant effect of IPSS on depression measured by use of the Beck Depression Inventory score. We reported similar results in the previous KLoSHA study, in which depression was associated with a 5.8-fold increased odds of having moderate to severe LUTS \[[@B13]\]. Although several studies have shown an association of LUTS and depression, there are few studies regarding the effects of subcategories of LUTS, such as nocturia and urgency, on depression. Nocturia was reported to be strongly associated with depression in some studies \[[@B7],[@B27]-[@B29]\]. In one study, depressed men had a 6.5-fold increased risk of nocturia \[[@B29]\]. Conversely, Johnson et al. \[[@B27]\] reported that patients with 5 or more episodes of nocturia per night experienced a 6.5-fold increased risk of depression compared with patients without nocturia.

OAB symptoms also affect depression. Recent study results from EpiLUTS showed that men and women with OAB were more likely to have worse scores on anxiety and depression assessments \[[@B30]\].

In the present study, to investigate the effect of subcategories of LUTS, we used the IPSS questionnaire and analyzed the effect of IPSS subscores on depression. Although both storage and voiding symptoms, including incomplete emptying, intermittency, urgency, and straining to void, were higher in the depression group; urgency was the only significant risk factor for depression in the multivariate analysis. A 1-point increase in urgency score was associated with 1.33 increased odds of having major depressive disorders.

The association between urgency and depression could be attributable to several different mechanisms. Obviously, moderate and severe OAB decrease quality of life in many ways and urgency is the key symptom of OAB. Quality of life is sometimes decreased to such an extent that a patient can develop depressive moods. Although there is no question item on the IPSS questionnaire that addresses urgency incontinence, the urgency subscore can represent the OAB status in the population.

A limitation of this study is that the data were cross-sectional and do not provide information regarding the temporal cause-effect relationship between urgency symptoms and depression. Also, we used one IPSS questionnaire to evaluate the LUTS of a population. More specific questionnaires evaluating OAB symptoms would be more informative for revealing the relationship of OAB symptoms and depression. Also, the cause of depression that would be related to LUTS was not analyzed. Finally, the small number of subjects in the depression group and interactions between factors, such as answers on the questionnaire, are limitations of this study, especially in the statistical analysis. The prevalence of depression was not so high that a larger study population will be needed to prove the definite correlation of urgency and depression. Despite these limitations, it is meaningful that this study showed a relationship of urgency and depression in a population-based study.

CONCLUSIONS
===========

Our population-based study showed that older men with depression are more likely to have more severe LUTS than a population without depression. Among the various urinary symptoms, urgency was strongly associated with having depression. Patients who have moderate to severe LUTS and especially urgency may need an evaluation of their mental health status.
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Q, item on the International Prostate Symptom Score questionnaire; OR, odds ratio; CI, confidence interval.
